Search for New Physics (NP) via b → cτ ν τ transitions is particularly interesting as it involves third-generation fermions both in the initial and final states. Presence of leptoquarks and charged Higgs boson in 2 Higgs doublet model (2HDM) could enhance or suppress this decay rate [1] . In addition, study of τ polarizations in its hadronic decay modes can also be sensitive to NP [2] .
Reconstruction of B meson exclusive decay with τ lepton leads to two or three undetected neutrinos depending on the τ decay mode. This requires additional constraints related to B meson production as are available at the B-factory experiments -BaBar [3] and Belle [4] . B-factories produce Υ(4S) that almost exclusively decays into BB system, thereby allowing full event reconstruction which is not possible at the LHCb [5] . Hadronic tagging and inclusive tagging are two such popular reconstruction techniques.
Experimental Results
Belle first observed B → D ( * ) τ ν decays in 2007 using inclusive tagging method [6] . In 2010, Belle measured the decay rates B + → D * 0 τ + ν τ and B + → D 0 τ + ν τ with the same analysis technique and a larger data sample and additional D decay modes [7] . BaBar performed a hadronic tagging measurement of all four channels
which was superseded by their 2012 result [8, 9] using full BaBar dataset. Belle also used hadronic tagging technique to measure the four branching fractions [10] . All results along with the standard model (SM) prediction [2] are summarized in Fig. 1 , where purple, blue and green lines denote Belle inclusive tagging, Belle hadronic tagging and BaBar hadronic tagging results, respectively, and red lines with yellow bands show SM prediction.
Many experimental and theoretical uncertainties cancel out or are reduced when one measures the ratios of the decay rates, Figure 2 summarizes the measurements of the ratios R(D) and R(D * ) along with the SM prediction. Combination of the ratios gives an observed excess over the SM by 3.2σ significance [9] . In b → cτ ν τ transitions, measured exclusive rates do not sum up to the measured inclusive rate B → X c ν [11] in these decay modes. One of the reasons is many unobserved D * * states in these modes [12] . These states are also a major source of uncertainties in any measurement of R(D), R(D * ) or the B → D ( * ) τ ν branching fractions. BaBar measurement [9] for ratios R(D ( * ) ) makes a good attempt in assessing D * * contribution. It takes in to account 1P excited D * * states and estimates D * * contribution in τ channel from light lepton channel by using available phase space. But these type of studies are still vulnerable to poorly understood D * * . Figure 4 compares differential distribution of Cos θ τ for the tensor operator in a modelindependent approach and the SM following this methodology in Ref. [1] , where θ τ is the angle between the momentum vector of the tau lepton and the mediating meson in the rest frame of the meson. The angle is sensitive in distinguishing model parameters from the SM. From an experimental perspective, it will be useful to know which few NP points could be simulated so as to scan a wide range of parameter space by • Previous measurements from B factories in ⌧ !`⌫⌫ channel • Most recent measurement from BaBar claimed 3 excess over SM expectation
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• BaBar have used their final dataset, corresponding Belle measurement yet to come
• B factory measurements based on reconstructing missing mass using full event reconstruction
• Not possible at LHCb 
interpolation.
RðD Ã Þ excludes the type II 2HDM charged Higgs boson at 99.8% confidence level for any value of tan =m H AE , as illustrated in Fig. 21 . This calculation is only valid for values of m H AE greater than 15 GeV [5, 8] . The region for m H AE 15 GeV has already been excluded by B ! X s measurements [23] , and therefore, the type II 2HDM is excluded in the full tan -m H AE parameter space.
As we detailed in Sec. II B, the type II 2HDM is a subset of more general 2HDMs that corresponds to values of (S R À S L , S R þ S L ) that lie in the line joining (À1, À1) and (0, 0) with slope 1. Since the dependence of the measured RðD Ã Þ on tan =m H AE , or, equivalently, on ReðS R À S L Þ, is smaller than the total uncertainties considered, we can extend the measurement of RðD ðÃÞ Þ to the bottom half of the real (S R À S L , S R þ S L ) plane by using the values of RðD ðÃÞ Þ obtained with
We also employ this extrapolation in the top half of the (S R À S L , S R þ S L ) plane, that is, for S R þ S L > 0. In this case, the extrapolation is only when the decay amplitude is do or NP contributions, that is, for jS R þ S L j. In the intermediate reg shifts slightly to lower average sharply in the opposite direction. measured value of RðDÞ, and c rise up to tan =m H AE $ 0:36 GeV in Fig. 20 , and the sharp drop in t 0:46 GeV À1 region (À0:97 > S R þ
For positive values of S R between SM and 2HDM contrib so the q 2 spectrum never shift matching the q 2 spectra for posit of S R þ S L , we can estimate that RðDÞ becomes much more gra 0:15 < S R þ S L < 6:05 region. B tion described above, the m values of RðDÞ match for S R þ S the NP contributions are small a accurate to $5%. 
